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Effect of Root—zone Temperature and Ratios of NO;—N to
NH,—N in the Nutrient Solution on the Growth and Yield
of Hydroponically Grown Pepper Plant
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Abstract

This experiment was undertaken in order to clarify effect of NO,—N / NH,—
N ratios(NO,;/NH, = 10:0, 8:2) in the nutrient solution on growth, yield, pho-
tosynthetic rate, relative concentration of chlorophyll and root activity of
hydroponically grown pepper plants at three different root—zone temperatures
of 18°C, 22°C and 26°C. Plant height, leaf number, stem diameter, fresh and
dry weight of leaf and root were no effect in by three root—zone temperatures.
However, leaf number, stem diameter, fresh and dry weight of leaf and stem,
dry weight of root at 18°C, 22°C and 26°C increased when NH;—N was added
to the solution. Under root—zone temperatures of 18°C, 26°C condition, fruit
length were longer by the addition of NH,—N. Fruit number and yield increased
by the addition of NH,—N at three root—zone temperatures.

Photosynthetic rate decreased as root—zone temperature increased. Under root
—zone temperatures of 18°C, 22°C and 26 condition, photosynthetic rate in-
creased significantly by the addition of NH,—N. Chlorophyll content of plants
increased at 22°C. Under root—zone temperatures of 18C, 22C and 26°C condi-
tion, chlorophyll content of plants increased by the addition of NH,—N. Root
activity of increased at 267C. Under root—zone temperatures of 18C, 22°C and
26°C condition, root acitivity increased by the addition of NH,—N.
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Table 1. Composition of nutrient solution used in this experiment.

NO, : NH, |NO,—N NH,—N PO, K Ca Mg SO,—S Na EC
ratio (me - liter™") (mS-cm™)
10:0 16 0 4 8 8 4 4 1.3 2.30

8:2 12.8 3.2 4 8 8 4 9.1 0 2.36
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1. Chiller
2. Cooled water tank

3. Pump to circulate cooled water

4. Air stone

5. Styrofoam board
6. Thermostat for electric heating coils
7. Electric heating coils

Fig. 1. Schematic diagram of hydroponic system with nutrient solution cooling using chiller.
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Table 2. Effect of root zone temperatures(RZT) and NO,;/NH, ratio in the nutrient solution on
growth of pepper plant.

Treatment Plant | No. of | Stem’ Fresh weight® Dry weight

RZT NO,;/HNJ height | leaves | diam. (g/plant) (g/plant)

C) ratio (cm) (mm) Leaf Stem Root Leaf Stem Root
18 10:0 | 152.0 | 558.5 9.1 178.0 1391 1127 31.9 33.7 21.5
18 8:2 | 123.4 | 661.0 10.0 186.2 1494 1152 33.5 35.6 21.8
22 10:0 | 135.9 | 589.5 9.2 1746 139.8 111.2 33.5 32.2 20.7
22 8:2 | 128.2 | 661.3 10.2 191.0 1534 1125 38.0 344 22.2
26 10:0 137.8 564.5 9.5 158.3 172.5 114.1 30.6 36.7 21.1
26 8:2 143.1 | 695.7 10.7 220.7 2282 120.1 40.3 41.8 224

RZT(T) NS NS NS NS * K % NS NS * % % NS

Nitrogen(N) * ok ko k| ok kok * sk %k 3k %k NS * 3k %k * %k * %k

TxN %k %k %k NS NS NS * % NS % NS NS

“ Measured at lem below the cotyledon.
St - Non—significant and significant at P=0.1, 0.05, 0.01, respectively.

¥ 77dats after treatment.

Table 3. Effect of root zone temperatures(RZT) and NO;/NH, ratio in the nutrient solution on yield
of pepper plant.

Treatment Fruit No. of fruits Fruit yield

RZT NO./NH{ length per plant (g/plant)

&) ratio (cm) E M L Total E M L Total
18 10:0 10.5 9.7 13.3 55.0 78.0 | 120.3 157.6 400.1 678.0
18 8:2 10.8 4.5 13.7 78.0 96.1 56.8 139.1 594.6 790.5
22 10:0 10.3 5.5 15.5 65.5 86.5 70.7 154.9 473.2 698.8
22 8:2 10.3 5.7 14.5 72.5 92.7 63.8 122.8 524.1 710.7
26 10:2 10.7 4.0 5.3 70.0 79.3 54.2 50.9 479.1 584.2
26 8:2 10.9 3.3 12.3 88.0 103.7 41.8 120.3 687.3 849.4

RZT(T) * %k % X %k % * % %

Nitrogen(N) * E K 3 S % % %

TxN NS % % % % % %

‘E;17 February~9 March, M ;10 March~26 March, L;27 March~17April

8. - Non—significant and significant at P=0.1, 0.05, 0.01, respectively.
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Table 4. Effect of root zone temperatures
(RZT) and NO,/NH, ratio in the nu-
trient solution on photosynthetic
rate of pepper plant.

Treatment Photosynthetic rate*
RZT NO,/NH, _ -
c) ratio (mgCO,; » dm™2+ hr™')

18 10:0 19.7
18 8:2 22.5
22 10:0 18.1
22 8:2 20.9
26 10:0 17.8
26 8:2 18.5
RZT(T) * k
Nitrogen(N) * %k
TxN NS

* Measured on 5 March 1993.
PPAD;802/mol - m™?« sec™!
¥s.».=t.2* - Non—significant and significant at P

=0.1, 0.05, 0.01, respectively.
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Table 5. Effect of root zone temperatures
(RZT) and NO;/NH, ratio in the nu-
trient solution on relative concentra-
tion of chlorophyll of pepper plant.

Treatment Relative concentration
RZT NO,/NH, .
. of chlorophyll*
CH ratio
18 10:0 48.2
18 8:2 50.3
22 10:0 55.6
22 8:2 58.5
26 10:0 54.1
26 8:2 57.7
RZT(T) % % %
Nitrogen(N) % % %
TxN NS

* The value measured on 24 February 1993 by
chlor‘ophyll meter(SPAD—502, Minolta).
\S.r e et - Non—significant and significant at P
=0.1, 0.05, 0.01, respectively.

Table 6. Effect of root zone temperatures
(RZT) and NQO,/NH, ratio in the nu-
trient solution on root activity of

pepper plant.
RZT'II“eaLE?)r:t/NHd Esculinjxidizie:i‘
«C) ratio (rg-g”-hrd)
18 10:0 30.1
18 8:2 33.1
22 10:0 26.7
22 8:2 371
26 10:0 44.7
26 8:2 50.2
RZT(T) * k %k
Nitrogen(N) * % %
TxN * %k %

‘ Measured on 17 April 1993.
: Non—significant and significant at
P=0.1, 0.05, 0.01, respectively.
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